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lesser extent, for predicting scenic beauty. A discussion of those 
approaches is needed to place the general problem in perspective. 


3. To describe — for researchers, resource planners, and decision- 
makers — a methodology for measuring public esthetic preferences. 
The scenic Beauty Estimation Method — SBE for short — has evolved 
over a 4 year period of rigorous experimentation. We believe that a 
discussion of the theory underlying SBE is important to a more com- 
plete understanding of the method and the results presented. 


4. To illustrate the SBE method and report the results of an applica- 
tion of the method with several user, interest, and professional groups. 
After development and initial testing, the SBE Method was used to 
determine similarities and differences in the perceptual preference of 
several public groups. These groups are all concerned with wildland 
management, some more directly than others. 


5. To illustrate and suggest several extensions of the basic method- 
ology which have relevant management applications. 

We have found that the basic SBE methodology is flexible, and may 
be used in several ways to aid designers, planners, and decision- 
makers. While these applications are still in the research phase, they 
are reported to stimulate thought and to obtain critical comments at 
an early stage of development. 


These objectives are addressed in essentially independent sections of 
this report. Thus, the reader having a special interest in one particular 
objective can turn his attention to the appropriate section. In addition, 
we have separated discussions of the more technical aspects of our 
research from the main narrative. This material is supplementary, and 
is printed in green adjacent to appropriate narrative sections. 


Why Measure Scenic Beauty? 


Why indeed? This question, in one form or another, has come up 
frequently in our interaction with various public groups. Rarely does 
the question come from public land planners and decision-makers, 
who generally seem to agree upon the desirability of rating, measuring, 
or otherwise qualifying scenic beauty. 


What’s ina Name? 


We have attempted to take an open-minded approach to naming the 
environmental property perceived. Several descriptive terms have 
been used. For example, Forest Service landscape architects seem 
to prefer the term “natural beauty”, but have few qualms about substi- 
tuting the terms “esthetics” or “landscape quality.” 


Our preference is “Scenic Beauty”. We feel it is the most precise, 
although we frequently employ other terms, such as natural beauty, 
landscape esthetics, or scenic resource, to break the monotony. The 
word “natural” technically excludes many common components of 
wildland scenes that most people would agree “belong”, such as 
rustic fences, corrals, and other human artifacts that are generally 
acceptable in a “natural’’ setting. Besides, few truly ‘‘natural” areas 
(untouched by human hands) exist. The term “esthetics” is often con- 
strued to involve more than just the visual senses (Shafer 1969). The 
term “value” has the cold connotation of money, while “quality” is 
somewhat nebulous (high quality, low quality, or a “quality”, meaning 
property, of a landscape). Because “beauty” can be other than visual, 
we have chosen “scenic beauty”. 


While you and | have lips and voices 
to kiss and sing with 
Who cares if some (characterization deleted) 
invents an instrument to measure spring with? 
e. e. cummings 
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For the general public, the most immediate and direct impact of land 
management is visual. It is not surprising, then, that much of the reac- 
tion to public land management practices concerns esthetics (the 
clearcutting controversy, for instance). Partly in response to this pub- 
lic Concern, numerous techniques purporting to inventory and/or 
measure scenic quality have been developed. The proliferation of such 
techniques (and to a lesser extent, their use by managers and planners) 
is a strong indication that better justification for land use decisions 
is needed. 


There are many illustrations of the need for better justification of man- 
agement actions. A timber sale provides an excellent example. With 
few exceptions, the immediate and short-term impacts on scenic 
beauty from a timber sale are negative relative to preharvest condi- 
tions. Most forest managers ‘“‘know” that vegetative recovery can, in 
time, alleviate initially negative esthetic effects. Objective measure- 
ment, however, would provide better justification to an increasingly 
concerned and skeptical public than do intuitive assumptions or 
unsupported expert opinions. 


Restoration of the Client-Architect Relationship 


The number of landscape architects in public land managing agencies 
is increasing, as is their professional role. For example, the Forest 
Service employs more landscape architects than any other organiza- 
tion, public or private. It is worthwhile, then, to recognize an important 
deficiency in their relationship with their clients. 


In private practice, the client-architect relationship is intense; there is 
considerable interplay as the designer seeks to incorporate the client's 
desires into a design reality. But in the public sector this basic rela- 
tionship is essentially absent, especially with regard to esthetic pref- 
erences. If ‘‘beauty is in the eye of the beholder’, public esthetic per- 
ceptions ought to be an important consideration for the landscape 
designer. Accurate determination of these preferences is therefore 
essential if the client-architect relationship is to be a reality in the 
context of public land management. 


-pue; uaAih & Jo JUsWSSESsY ‘peuljap ‘}Ua}xe BWOS 0} ‘pue Pa}D9|/9aS 
aq ‘Ajneaq 91UdDS 0} JUBADI91 9q 0} }YHNOU} ‘s}uUaUOdWOD JO SaiNn}ea} 
adeospue] jo aS e& }eU} SalINbe YOeodde Ayo}UdAU! 9} ‘A|jeoIseg 


“Ayneag 91U990S 0} pa}ejal 
A\jeus0} ase yey} Soinyeay adeospue| payeos AjjeouaWNu Ssewi}ewos 
pue pouljap-jjam AjaAiyejas JO S}SI| Pain}yonsys apiAoid pue aaljoael[qns 
SS9| a7e BSaU} ‘A|}U9D981 Pedojanap usaq SAeY SPOUJaW AJO}USAU! P9|}e9 
-IJSIUGOS BIOWZ “AjNeaq DIUSOS 0} payejay AJSAI}INJUI ‘JSeq ye ‘ue yeu 
(,AUOWJeY,, , ‘AJOWPA,, ,,“Y}WIeM,, Se YONS) Seinyeay adeospur| pauljep 
AjanBea jo s}sij Snoydsiowe Ajuo aptaoid pue aaijoalqns AjyBbiy ase BWOS 
“AjyeoiB Asean spoyjow oy10Eeds ynq ‘AyIyenb adeospue; HBulyenyers pue 
Huljuaseides jo Sueew e se pasn AjaAlsua}xe useq SAeY SalJO}USAU| 


SO1JO}USAU| BAI}dUOSEq 


‘(€26L) Bulppey pue (1261) soqey Aq smataa uy} 
JO ‘(9/6L) 49}S0g Puke INYWY 9aS MAIASI Pal!e}ap d1OW e 104 ‘passnosip 
sobejueapesip pue sebe}ueape 9Alj}oedsaJ 1194} pue paqiosep aq |jIM 
seyoeoidde esau} JO yoeg ‘aduaJajaud jen}dadied jo suolyenjeno (¢) pue 
‘Seuteuuol}Senb pue SAdAINs (Z) ‘Sal40JUBAU! BAI}dIUOS~Ap (|) :sal;0He}e9 
jes9U96 9014} O}U! PSpIAIp oq AewW Spoujaw }UsWSsesse A}I;eENb o1U9s0S 


"‘pajdeooe Ajjesauab useq yaA Sey sadeospur| jo Ajneag o1u90s 8u} 
Hululwsajep 10} pouJoW Ou jnq ‘apew useq sey sseiHhoud jel]uUe}Sqns 
‘(ssoud ul ‘140}S0g) Seunped0id anlye}!}UeNb xajdwW0d a1OW 0} Seinpsdold 
SAl}dUOSep jeseueb ‘aaljoafqns AjyBiy wos abues ayep 0} spoyyew 
‘pesodoid useq aaey Ajyijenb oilua0s Bulyenyeas pue ‘BulAso}usAul 
‘Bulquosep JO} Senbiuyos} pue-sawayos jo AjaueA e& poled yous 
S!y} ul “sie9A QL Sed 9y} Ul Pa}es]UBDUOD UBaq eAeY AjNeEeq DIUeDS 
edeospur| JO Juswssasse 91}eW9}SAS ye S}dWA9}}e ‘ALI} BWOS JO} peziu 
-60991 useq sey SeduNOSa D1UadS JO BDUeOdW! By} YBNoY}y ‘Aineeq 
o1u90s pue ‘AyiuNyOddo uoOl}ea199E1 ‘ajI|P|IM :seouNOSeJ 9ajqiBue}, sso} 
84} 10} puewasp yBiy Apejnoijed e payeaso aAeY SWI} ouNSI9} peseolo 
“Ul pue soUEN|jJe 19}e815 “uo!Ve;Ndod pesesasou! yo asneoaq ‘aaiHap 
Jass9| & 0} ‘pue YyyMOIH DIWOUODA OI}eWIP Jo }jnSeu e se AjeWId ‘sIeOA 
}U9991 U! AjjeljUe}sqns Uasld Sey S8diNOSAJ }S9JO} |e 10} PUBWAP OI\qQng 


W98|qOjd ay} 0} sayoeoiddy 


Sur Ve AWM SaeSE SuUGWimPCVGwaiIsiPp mos ‘wws3Srx sSsSKAs LC Yw.InrsS 8 SMOs¢N43y PSiesrsa.4 
es 7 — Se es eee - —_ OO CC CF 


ence or absence of each feature is noted, their number counted, and 
in some instances, a numerical value assigned to each feature. The 
final step is to relate the feature-based inventory to scenic quality. In 
some instances this has been accomplished by summing or otherwise 
combining the features or their numerical values (if determined) to 


produce a scenic beauty index. An example is the method described if Perce... em 
by Leopold (1969). Usually, the relationship of the descriptive inventory bed oo 
to scenic quality is presumed or left to individual discretion. | (ret | 


The most widely used and probably the most successful descriptive 
inventory methods have been developed by landscape architects. The 
pioneering work of Burton Litton (1968) may be credited for much 
of the impetus in the development of this approach. Litton-based 
methods generally emphasize the identification and evaluation of land 
forms. Representative elements of the landscape typically used in 
these systems are line, texture, contrast, and color. The most recent 
and comprehensive statement of this approach, and a review of some 
applications to specific landscape assessment problems, can be 
found in two recent Forest Service publications (USDA 1973, 1974). 


Descriptive inventories offer several advantages as a method of assess- 
ing scenic quality. If an appropriate list of relevant features can be 
established, a wide variety of landscape types can be described in 
comparable terms. An obvious difficulty is that the features used must 
be sufficiently flexible to allow application to a number of different 
landscapes. At the same time, however, they must be specific enough 
to allow reliable discrimination among a variety of landscapes. 


An important advantage of the inventory approach is that it permits 
landscape evaluations on a large scale. Descriptive inventories have 
been applied to characterize entire geographic regions encompassing 
everything from wilderness to cities. The same basic technique has 
also been applied to describe in detail small, individual landscape 
scenes. Litton (1974) has noted that differences of scale relate not 
only to detail, but to whether the intention is to serve planning or 
design. One cost of this expansive range of applicability is that dis- 
tinctions among landscapes tend to be gross (Such as natural versus 
urban landscapes). While large differences in scenic quality might be 
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Written descriptions have been especially popular as a means of 
representing the effects of management alternatives on intangible 
resources. In many instances this would appear to be the only viable 
technique for representing the relevant aspects of a management 
decision. However, it is important to be aware of the hazards inherent 
in this procedure. 


The specific wording chosen to represent a landscape or landscape 
feature must be selected from a very large number of seemingly parallel 
alternatives. The specific wording is critical, however, because 
responses are often determined as much by the way a landscape is 
represented as by its actual characteristics. The statement above 
about the scenic effect of ‘‘small clearings in the forest” provides a 
striking example. As posed, the statement generally produces strong 
positive responses. A parallel statement, ‘‘“Small clearcut patches in 
the forest enhance scenic beauty of the landscape” could produce 
quite the opposite result. 


There is no simple way to determine the best phrasing for questions 
to be used in survey instruments. A similar problem arises in trying to 
determine the ‘true meaning” of respondents’ replies, especially 
when open response formats are used. For example, surveys have 
generally indicated strong public preferences for “natural” landscapes. 
When the same public is asked to indicate their preferences for actual 
(but unlabeled) landscapes or for photographic representations of 
landscapes, however, they frequently prefer intensively managed 
areas (Daniel et al. 1973, Zube 1974). Moreover, observers frequently 
justify their preference for a carefully designed park or intensively 
managed forest on the basis of greater ‘“‘naturalness.” 


Surveys and questionnaires are often employed because they are an 
efficient and economical way to sample the reactions of a large seg- 
ment of the public. Printed forms can be reproduced cheaply and dis- 
tributed quickly. However, a classic problem can occur when some 
percentage of the questionnaires are not returned. The surveyor may 
take great pains to send his forms to a “‘representative sample” only 
to have his true sample determined by the willingness of individuals 
to fill out and return the form. This problem is compounded by the 
fact that the length and format of the questionnaire, the general topic 
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Daniel 1972, and in this paper; Zube 1974) that color slides or photo- 
graphs can represent actual landscapes quite well. 


A number of procedures have been used for showing the photographic 
representations to observers and obtaining their judgments. While 
some methods have required judgments regarding specific character- 
istics or components of landscape quality (color, contrast, ‘‘natural- 
ness’’), most have directly asked for judgments of esthetic preference 
or scenic quality. The specific procedures for obtaining these judg- 
ments vary greatly. Observers may be asked, in a forced-choice pro- 
cedure, to choose the ‘“‘best”’ of two or more landscape scenes. Alter- 
natively, an ordinal ranking of several scenes may be required, or the 
observer may be asked to assign a specific value (rating) to each of 
several scenes separately. Generally, a relatively large sample of 
observers is used and their individual scenic quality judgments are 
combined to produce a single index of group judgment. The group 
index (e.g., percent choice, average rank, or mean rating) may be used 
directly as an estimate of the scenic beauty of the evaluated landscape. 


Each judgment procedure has advantages and disadvantages. Forced- 
choice and ranking procedures require the observer to distinguish 
among the landscapes being evaluated, but they generally provide 
only an ordinal ranking with little indication of relative preference 
intensities. Further, only a small number of scenes can be effectively 
managed with either of these procedures. For example, to evaluate 
ten landscape scenes in a pair-wise, forced-choice procedure, a mini- 
mum of 45 pairs of scenes must be presented; ranking procedures 
require that all of the scenes be available simultaneously, and few 
observers could be expected to judge and rank more than 10 scenes 
at one time. By using an individual rating procedure, a much larger 
number of landscapes can be efficiently evaluated and an indication 
of relative differences between landscapes (rather than simple rank- 
ings) can be obtained. Proper interpretation of rating responses, how- 
ever, often requires mathematical transformations and/or statistical 
analysis to adjust for observer’s idiosyncratic use of the response scale. 


Perceptual evaluation approaches are among the most recent develop- 
ments in the effort to assess scenic beauty. As a consequence, they 
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Standardization of Ratings 


Many investigators have recognized the problem created when obser- 
vers adopt different strategies for assigning rating values. The most 
common procedure for dealing with this problem is to transform indi- 
vidual observer's ratings to standard (z) scores by the general formula: 


where: Zi; = standardized (z) score for the jth rating response of 
observer j 
Rj = mean of all ratings by observer j 
Rij = jth rating of observer j 
Sj = standard deviation of all ratings by observer j. 


The z transformation, then, produces a scale with an origin equivalent 
to the mean of the observer’s ratings (i.e., the mean rating, Rj, will be 
transformed to zero on the z-score scale). Further, all values on the 
z scale will be expressed in units equal to the standard deviation of 
the observer’s ratings; that is, if the observer's standard deviation 
were 3.0, a difference of 3 on the rating scale would be a difference of 
7.0 on the z-transformed scale. Thus, arbitrary differences between 
observers in how they use the rating scale, both in terms of tendencies 
to use only the high or low end of the scale and differences in the 
extent or range of the scale used, would be eliminated by the z trans- 
formation. Also, results of different scales (such as 5-point or 7-point) 


could be directly compared. 


There are important problems with this conventional standardization 
approach, however, when it is applied across different observers’ 
ratings of areas that may actually differ in scenic beauty. First, using 
each observer's mean rating averaged across all evaluated areas as 
the origin for his transformed scale may obscure real differences 
between individual observer’s judgments. The same mean rating may 
be obtained for two observers, even though one assigns medium 
range ratings (4-6) to all landscapes and the other assigns very low 
ratings (1-3) to some landscapes and very high ratings (8-10) to others. 
For the latter observer, transformed values will all tend to be rather 
extreme (high positive vs. high negative z values) and apparent dif- 
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The Scenic Beauty Model 
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Perceptual Component 


The perceived scenic beauty of a landscape is represented in the 
model by a value on a perceptual dimension. Each value is assumed 
to result from the combined effects of a number of visible landscape 
properties. Some progress has been made in identifying scenically 
| relevant physical features (Shafer, Hamilton and Schmidt, 1969, USDA 
1973, 1974), but neither the features nor the “rules” by which perceptual 
effects combine can yet be accurately specified. 
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offering praise. In general, whenever observers consistently rate the 
same landscape differently (as when one assigns a “3” and the other 
an “8”), it is likely that different criteria are being applied; their percep- 
tions may or may not be identical. The perceived scenic beauty of the 
landscape and the observer’s criteria jointly determine any judgment 
of landscape beauty, but neither the perceptual nor the criterion com- 
ponent can be assessed directly. The separate effects of each com- 
ponent can be determined, however, by a systematic analysis of eval- 
uative judgments of different landscapes. 


Analytical Approach 


An observer may express his judgments of landscape beauty by a 
numerical rating. Each landscape scene can be assigned a rating 
from a scale — for example, 1 (extremely low scenic beauty) to 10 (ex- 
tremely high scenic beauty). The use of a rating scale requires the 
observer to establish several separate, ordered criterion values. 


The criterion for offering a rating of ‘‘1”’ would be lower than that for 
a “2”, and the highest value (most stringent criterion) would be reserved 
for a “10” judgment. Thus, when an observer’s rating of a particular 
landscape scene is ‘‘7”’, he indicates that the perceived beauty for the 
scene has reached or exceed his criterion for a ‘‘7” judgment, but 
fallen short of the value required for a rating of ‘‘8”’. 


Different observers may establish different criteria for assigning ratings. 
Because the observer’s esthetic standards cannot be directly deter- 
mined, ratings by themselves can be difficult to interpret. A rating of 
3 may indicate a high degree of perceived scenic beauty if the observer 
is applying very high (stringent) esthetic criteria. On the other hand, a 
rating of 8 may indicate rather low landscape beauty when assigned 
by an observer having low (lax) esthetic standards. 


Differences in ratings may indicate true differences in perceived scenic 
beauty. If an observer rates one landscape scene a 3 and another an 8, 
the two landscapes must have different scenic values (unless his 
criteria suddenly shifted). A problem arises here, however, when we 
attempt to determine how much of a difference in scenic beauty is 
indicated by these ratings. A different observer might, for example, 


More on the Hazards of Ratings 


Attaining a quantitative measure of the scenic beauty of a forest land- 
scape based on numerical ratings assigned by different observers 
(or groups of observers) can pose a number of problems. The most 
direct approach would seem to be to gage the scenic beauty of the 
landscape in terms of the actual ratings that have been assigned to 
it — using the average (mean) rating, for example, as a beauty index. 
Unfortunately, this simple and straightforward procedure has some 
important inadequacies. First, there is the obvious problem that such 
an index would have to be interpreted differently depending upon 
whether a 10-point, 5-point, or some other scale was used. Clearly, an 
average rating of 5 would be very “good”’, if only a 5-point scale was 
used. Further, the range of the scale has important implications for 
interpreting differences in indices — a difference of 2 points would 
be more significant on a 5-point scale than ona 10-point scale. 


Aside from the obvious disadvantages of having an index that must be 
interpreted differently for different applications, there are other, more 
subtle difficulties to be noted. Tabled and graphed below are some 
hypothetical data to illustrate some of these problems. Mean ratings 
(10-point rating scale) are presented for four landscapes as they might 
have been assigned by three different observers: 


Observer 
B 


5 
3 
10 
7 


| 
il 
wl 
IV 


Landscape 
ao-w pb 
ou-3n O 


The observers’ reactions to the landscapes appear to differ consider- 
ably. If the mean ratings were taken as a measure of scenic beauty, we 
would conclude that Observer B finds each landscape more beautiful 
than does Observer A, and that Observer C finds the landscapes to be 
more similar in beauty than do either of the other observers. However, 
there is no guarantee that all three observers are using the 10-point 
rating scale in the same way — their judgment criteria may be different. 
Inspection of the ratings assigned by Observers A and B reveals that 
their judgments differ by a constant amount; their relative ratings of 
the landscapes are actually the same. By making each observer's 
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SBE Model: Hypothetical Example 
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Observer Judgment 
Criterion Scales 
(Observers A, B, and C) 
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Conditional Probability 
(Landscapes I, Il, and Ill) 


The SBE Model 


The ratings assigned to a landscape are determined by the relation- 
ship between the perceived scenic beauty of the landscape and the 
judgmental criteria being applied by the observer. This conceptual 
approach is most explicitly suggested by the Theory of Signal Detect- 
ability as formulated by Green and Sweets (1966, also Swetts 1973). 
Similar conceptualizations may be derived from classical phycho- 
physical scaling procedures developed by Thurstone (1927, 1948) and 
discussed by Torgerson (1958) and Bock and Jones (1968). An excellent 
and very readable discussion of these and other classical procedures 
may be found in Hays (1967). Some relationships between signal 
detection methods and Thurstone’s scaling procedures are discussed 
by Lee (1969). The SBE Model and analytical procedures have evolved 
through several modifications and extensions and inciude aspects 
of both the signal detectability model and Thurstone-type scaling 
models. The basic components of the SBE Model are briefly described 
below. 


The perception of a landscape is represented by a distribution of 
“perceived scenic beauty” values. The distribution reflects the variabil- 
ity of perceptual effects produced by different scenes sampled from 
the same landscape and by momentary fluctuations in the observer’s 
perceptual processes. Thus, the “perceived scenic beauty” of a land- 
scape is not considered to be a single value, but may be represented 
by the average of the many perceived values that may result from a 
number of scenes from that landscape. 


It is assumed that if the scenes representing a landscape are sampled 
in an unbiased fashion (i.e., randomly), the perceived value distribution 
for the landscape will be distributed normally. Hypothetical distribu- 
tions of “perceived scenic beauty” values for three landscapes are 
presented for illustration in the adjacent figure. 


Note that there is considerable overlap among the distributions of the 
first two landscapes. The implication is that, while landscape | (LS-!) 
is generally lower in scenic beauty than LS-Il, occasionally scenes 
from LS-I will be perceived as more beautiful than some scenes from 
LS-Il. 


Three hypothetical observer-criterion scales are presented to the left 
of the landscape distributions. Each observer's criterion values divide 
the perceived scenic beauty scale into 10 segments. According to the 
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Hypothetical Relative Operating Characteristics (ROCs) If LS-l is selected as the basis for comparison, and cumulative prob- 
abilities for LS-Il and LS-II! are plotted separately against those for 
LS-| at each rating category, two relative operating characteristics 
(ROCs) result for each observer. The frequency tables for an observer 
are based upon his ratings of the randomly sampled scenes (N = 30 in 
this example) representing the respective areas (landscape |, II, and III). 


1.00 


Notice that for each observer as the difference between the cumulative 

Observer A probability of a rating for LS-I (absisa) and the cumulative probability 
of that same rating for the other landscape (ordinate) increases, the 
distance of the ROC from the positive diagonal increases. If there 
were no difference between perceived scenic beauty values for two 
landscapes (for example, if LS-| values were compared to themselves) 
the ROC would exactly follow the positive diagonal. The ROC for LS-III 
is generally farther from the diagonal than is that for LS-II reflecting 
the fact that, in our hypothetical example, perceived scenic beauty 
values for LS-IIl are generally higher than those for either LS-I or LS-II. 
The distance of the ROC from the positive diagonal is a measure of 
the perceived scenic beauty of a landscape relative to the selected 
comparison landscape (in this case, LS-I). 


Observer B The ROC functions for the three hypothetical observers are essentially 
identical in spite of the rather gross differences in their respective 
judgment criteria. It is in this sense that the ROC is an unbiased (by 
judgment criteria) representation of perceived scenic beauty of each 
landscape for each observer. 


The most commonly used procedures for determining the distance of 
the ROC from the positive diagonal require that the cumulative prob- 
ability values be transformed to standard normal deviates (z scores). 
If the ROC were plotted on z-score (normal-normal) coordinates (rather 
than cumulative probabilities) the ROC for LS-/! would be a straight 
line that can be described by: 


Cumulative Probability of Rating, LS-I! or LS-I1 


Observer C 92) 5.4 3 2) s4)\_ 
ZUS Iles \ ghee CES: lee SUS lame epee SES: 
7\S-I 71S-| 

The distance of this standardized ROC from the positive diagonal can 

be measured from the ROC graph in several ways, but it may also be 

computed directly from the data. Several measures have been used in 
e) 25 .50 .75 1.00 signal detection applications, but we have generally used the average 
Cumulative Probability of Rating, LS-| distance of the ROC from the positive diagonal (d,, = 215.4; — ZL.) 
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Slide Sampling Procedure 


Determine 
Pacing 
Distance 


Select 
Random 
Direction (1) 

Repeat 
Until 
Desired 

Pace Off Number of 

Pre-determined Pictures 


Distance in Have Been 
Random Direction (1) Taken 


Select 
Another Take Picture 


Random in Random 
Direction (2) Direction (2) 


randomly drawn from the “population” of 50 slides; in some of our 
later tests, 15 slides (3 per sub-area) were found to be sufficient. 


We have found that, from relatively homogeneous observer popula- 
tions, between 20 and 30 observers is an adequate sample. For some 
experiments, fewer than 20 observers have provided sufficient sensi- 
tivity for statistical comparisons of SBEs among landscape treatments. 
For all the applications of the SBE Method reported here, the sampled 
landscapes have been rather large and homogenous (virtually all pon- 
derosa pine forests with relatively flat topography), and the random 
walk sampling procedure has worked very well. More diverse land- 
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or observers are available for each area. Within reasonable limits, SBE 
values derived from scales with different ranges will not vary appre- 
ciably. In fact, research has shown (e.g., see Swetts 1973, Egan 1958, 
Green & Swetts 1966) that with appropriate (SBE-type) transformations, 
indices based upon paired-comparisons (forced choice), rankings, 
or ratings using scales ranging from 4 to 37 points will be comparable. 


We have also investigated less ‘‘open” scales wherein each point is 
defined (e.g., 4 = ‘“‘reasonably certain — | like it”). We found no sig- 
nificant differences between responses to such a “cluttered” scale 
and those to a more ‘‘open”’ scale. We opted for the above scale, with 
only the end points defined, because it was easy to describe to the 
subjects and they seemed to ‘“‘know how to use it.” 


Slides are exposed long enough to provide viewers sufficient time to 
view the slide, make and record a judgment, and prepare for the next 
slide. In several experiments with different exposure times, we have 
found that 5 seconds is probably the lower time limit and that 8 seconds 
is ample under most circumstances. Longer exposures seem to be 
uncomfortably long; observers tend to get bored or tired. The maxi- 
mum number of slides that can be shown before judgments become 
unreliable depends on subject motivation. At an exposure time of 5 to 
8 seconds, 100 slides is pressing the upper limits for all but the most 
motivated (such as college students receiving research participation 
credit). The decision of how many slides to use is further constrained 
by (1) the number of areas to be represented, and (2) the number of 
slides necessary to adequately represent each area. 


Evaluating Judgments 


After the slide judgment session, score sheets are collected and the 
ratings key-punched. For analysis we have been using a computer 
program that has evolved from an earlier version (Wheeler et al. 1971) 
developed for the Air Force as part of an image-evaluation research 
project. The present program provides numerous data summaries and 
computations in addition to SBEs. 
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Outline and Results of Reliability Experiments 


1971 Samples 


ANOVA—Ratings ANOVA—SBEs 
(Area Main Effect) (Area Main Effect) 
Experiment No. No. Slides Description of Description of 
No. Observers Per Area Slide Sample Rating Scale df F df F 
I 30 25 Random Walk (1971) 10-pt Like-dislike (51145) 62.65 (4,116) 97.43 
iT 27 25 Same slides as 1971 10-pt Like-dislike (5/130) 38.93 (4,104) 55.54 
new presentation order 
Wl 23 25 Random walk 1971, new 10-pt (5/170) 40.04 (4,88) 53.79 
slide sample (with Scenic Quality Scale 
replacement) 
IV 23 15 Random walk 1971, third 10-pt (5/110) 51.67 (4,88) 73.18 
sample (with replacement) Scenic Quality Scale 
1972 Samples 
ANOVA—Ratings ANOVA—SBEs 
(Area Main Effect) (Area Main Effect) 
Experiment No. No. Slides Description of Description of 
No. Observers Per Area Slide Sample Rating Scale df F df F 
| 40 25 Random Walk (1972-1) 10-pt (51195) 31.01 (4,156) 36.38 
Scenic Beauty Scale 
T 16 25 Random Walk (1972-II) 10-pt (5175) 13.13 (4,60) 14.84 
(entirely new sample) Scenic Beauty Scale 
TH 26 25 Same as Experiment Il 10-pt (5/125) 40.97 (4,100) 47.71 
Scenic Beauty Scale 
IV 33 25 Same as Experiment Il 10-pt (5/160) 75.07 (4,128) 81.36 


Scenic Beauty Scale 


Note: All experiments used different independently sampled observer groups. The slide sample for the 1971 experiments was photographed 
in October 1971. The 1972 samples were taken in June (1972-1) and July (1972-II). In Experiment IV, 1972, Area 3 was replaced by a forest 
fire site and Area 5 was replaced by a park-like stand (Last Chance Mine). All values are significant at the .01 level. 
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from the 10-point scenic beauty scale, assigned to each of the six 
landscapes represented. The right panel presents the SBEs. 


Because observers for all experiments were from the same population 
(college students), differences in judgmental criteria among the sample 
groups were not expected to be large. The very small differences 
between groups in their ratings of each individual area confirm this 
expectation. Thus, the SBE analysis would not be expected to alter the 
pattern of group-to-group comparisons. 


By eliminating the effects of differential criteria between observers 
within the samples, however, SBEs do provide a more precise measure 
of the differences in scenic beauty among the six areas. Further, the 
SBEs obtained for each landscape area are independent of the par- 
ticular rating scale used and the arbitrary judgment criteria adopted 
by these observers. 


While all four experiments based on the 1971 samples produced reli- 
able differences in the judged scenic beauty of the represented land- 
scapes (in other words, the method is sensitive), the primary concern 
is the extent to which the results of separate applications of the SBE 
method are consistent. In spite of the fact that the four experiments 
differed in several ways from each other, both the pattern of results 
and the actual values found for each landscape are remarkably uniform. 


1972 Sample 


Mean Rating 


0 


Area 1 Area 2 Area 3 Area 4 Area5 Area6 


[4 Experiment 1972-1 Ee Experiment 1972-II 


Reliability Experiments 
Eight experiments directed toward testing the reliability of the SBE 


Method were conducted. Six landscape areas were sampled in 1971 
and resampled in 1972: 


Area 1 — Milk Ranch Point 
Area 2 — Beaver Creek Experimental Watershed (“C’”’ in other experi- 


ments) 
Area 3 — Beaver Creek Experimental Watershed 9 
Area4 — Beaver Creek Experimental Watershed 14 (“B” in other 


experiments) 
Area 5 — Beaver Creek Experimental Watershed 12 
Area 6 — Mahan Park 


A forest fire site (the Rattle Burn) and an essentially virgin stand (a 
patented mine claim, Last Chance Mine) were also sampled in 1972 
and included in one reliability experiment. All of these areas lie on 
the Coconino National Forest, Arizona, and are described in detail in 
Boster and Daniel, 1972 and Daniel, et al. 1973. Independent groups of 
observers were sampled for each experiment. 


Details of the experiments, including the statistical results for both 
ratings and SBE analyses, are presented in the “Outline” table 
(page 30). Mean SBE values obtained in the eight reliability experiments 
are presented in the table to the right. 


Area 2 Area 3 Area 4 Area 5 Area 6 


[_] Experiment 1972-11 jj Experiment 1972-IV 


Only three bars appear for areas 3 and 5 because of the substitution of two areas in experiment 1972-IV. 
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One of our first validity concerns was to determine if the randomly 
taken color slides adequately represented the actual landscapes being 
assessed. Because the SBE indices are presumed to apply to the land- 
scapes (not just the color slides), we felt it was important to confirm 
empirically that slides accurately represent the landscapes. This 
aspect of our validity testing has been reported in our previously cited 
publications and a related study is also presented later in this paper. 
In every case, we have found that color slides, sampled by our random- 
walk procedures, yield SBE values that are essentially identical to 
those obtained from observers who make judgments while in the 
actual areas. The close relationships between slide and onsite SBEs 
(r = .98 andr = .97 in two separate tests) convinces us that SBEs 
determined from color slides provide an accurate estimate of scenic 
beauty judgments that would be offered if observers were judging the 
actual landscapes on-site. 


In an effort to determine whether the SBE actually measures what it 
purports to measure, we have compared SBEs against other indicators 
of scenic beauty. The results of a paired-comparison experiment in 
which observers chose the most scenically attractive member of 
successive pairs of landscape panoramas, were compared with SBE 
values for the same landscapes represented by random walk, color 
slides. The areas were rank ordered identically by the two methods. 


In another test, the stability of the SBE index was evaluated by sub- 
stantially altering the context in which scenic beauty judgments were 
made. (This experiment was described earlier as 1972-IV.) Two very 
different areas — a forest fire site and a park-like mature ponderosa 
pine stand — were substituted for two of the original six areas. In spite 
of this rather dramatic change in the context in which the other four 
areas were judged, the SBEs for the four original areas were essen- 
tially unchanged. 


Determining the validity of any measuring instrument is a particularly 
complex problem. Only repeated demonstrations of applicability and 
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Validity Experiments 


Evaluating the validity of the SBE method was approached in several 
ways. First, the accuracy of the random-walk, color slide representa- 
tion of landscapes was determined. Second, where other measures of 
the scenic beauty of the same landscapes were available, SBE values 
were compared to the other measures. Finally, the context in which 
measurements were taken was altered by introducing different lana- 
scapes in the set being evaluated to determine the stability of the 
SBE measure. 


1: Slide representations: Two experiments compared SBEs based on 
color slide judgments with SBEs based on judgments made on-site. 
The relationship was found to be nearly perfect in both experiments, 
r = .97 in the experiment reported in Boster and Daniel (1972) and 
r = .98 in the public-sample validity test reported later in this paper. 
Both correlation coefficients are highly significant (1% level). 


2: Four of the areas that have been evaluated using the SBE method 
were also compared in an experiment conducted by two colleagues. 
They collected 180-degree panoramic color-photograph representa- 
tions of Beaver Creek Experimental Watersheds (our Areas 2, 3, 4, & 5). 
All possible pairs of panoramas were presented to observers who 
were required to choose, from each pair, the one they liked best from 
a scenic quality standpoint. The resulting percent choice data are 
tabled below along with the SBE values that we obtained for the 
same areas: 


Percent Rank Based Rank Based 
Area Choice on Percent Choice SBE on SBE 
2 18 3 — 66. 3 
3 29 1 2 1 
4 24 2 — 37 2 
5 5 4 -—78 4 


The percent-choice data and the SBE measures rank the areas iden- 
tically. Thus, independently applied methods for evaluating the scenic 
beauty of these landscapes are in agreement, lending support to the 
contention that the same underlying property (scenic beauty) is being 
measured by both methods. 


3: The final validity-related experiment was described in the previous 
section as 1972-IV, and its results are presented in that section. The 
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Study Area Descriptions 


WOODS CANYON 

Large (10,700 acres), moderately het- 
erogenous area last logged about 
1950. Average basal area approximate- 
ly 75 sq. ft/Jacre, but tree density is 
variable. 


C 


BEAVER CREEK EXPERIMENTAL 
WATERSHED 17 

Thinned from approximately 100 sq. 
ft/acre basal area. Slash piled into 
(high) wind rows. Logged 1969, 299 
acres (for more details, see Turner 
and Larson 1974). 


E 


HORSELAKE SALE 

Conventional timber sale (Shelter- 
wood silvicultural system), 6500 acres, 
logged 1967, 3.3 MBF/acre harvested, 
approximately 8 MBF/acre remaining, 
slash lopped, no pulp sale, no buming. 


BEAVER CREEK EXPERIMENTAL 
WATERSHED 14 

Irregular clearcut strips averaging 60 
feet wide. intervening (leave) strips 
thinned to 80 sq. ft./acre basal area. 
Siash bumed. Also known as the “golf- 
course” treatment. Logged 1970-1, 
1350 acres (for more detailed informa- 
tion, see Turner and Larson 1974). 


D 


WILD BILL EXPERIMENTAL UNIT 5 
Fairly homogenous area, thinned to 
60 sq. ft/acre basal area. Substantial 
grass cover. Logged 1964, 164 acres 
(for more details, see Pearson and 
Jameson 1967). 


F 


FRED HAUGHT RIDGE SALE 
Intensive silvicultural management, 
5000 acres, sawtimber harvest 1970 
(original virgin cut 1950), pulping sale 
1972, precommercial thinning, slash 
lopped to less than three feet. 


All areas are on the Coconino National Forest (Arizona). Although some oak is occasionally evident, the areas are essentially ponderosa pine forests. Areas E and F 
have extensive fuel break systems. However, all photo samples were taken outside break zones, where there is considerable downed wood. Therefore, the scenic 
judgments offered for these two areas are not likely to be indicative of the areas as a whole (i.e. with fuelbreaks). 
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User, Interest, and Professional Groups (N) Ratings (Ranks) 


Area Main 
Data Summary Area Effect 
A B Cc D E F F(5,84) 
RANGE INTERESTS 
1 Ariz. Cattlegrowers Assoc. (40) 4.66 (4) 5.51 (2) 5.13 (3) 5.69 (1) 4.33 (5) 4.01 (6) 7.19** 
2 Ariz. Cowbells Assoc. (16) 4.57 (4) 5.20 (2) 4.85 (3) 5.50 (1) 4.17 (5) 3.72 (6) 5.06** 
3 Ariz. Section, Soc. Range Management (15) 5.56 (3) 5.99 (2) 5.34 (3) 6.75 (1) 5.29 (4) 5.01 (5) 9.78** 
4 Tonto National Forest, Supervisor & Staff (13) 4.55 (3) 5.36 (2) 4.35 (4) 6.45 (1) 4.13 (5) 4.09 (6) 10.51** 
FORESTERS 
5 Coconino National Forest, Supervisor & Staff (17) 5.51 (2) 5.33 (3) 4.11 (6) 6.10 (1) 4.82 (4) 4.18 (5) 6.87 ** 
6 Professional Staff, Regional Headquarters (R-3), USFS (23) 5.52 (3) 5.54 (2) 4.11 (6) 6.33 (1) 4.72 (5) 5.43 (4) 11.06** 
7 Scientists, Rocky Mtn. For. & Range Exp. Station, Tempe, Ariz. (16) 5.53 (2) 5.38 (3) 4.22 (6) 5.89 (1) 4.83 (4) 4.40 (5) 5.40** 
8 Forestry Club, U. of Arizona (11) 5.56 (2) 5.51 (3) 4.72 (6) 5.81 (1) 5.10 (4) 4.91 (5) 4.33** 
9 Forestry Upperclassmen, No. Ariz. University (92) 4.86 (3) 5.32 (1) 4.51 (5) 4.70 (4) 4.97 (2) 4.33 (6) 3.31** 
ENVIRONMENTALISTS 
10 Tucson Chapter, Sierra Club (16) 5.51 (2) 5.20 (3) 3.80 (6) 5.84 (1) 5.09 (4) 4.59 (5) telase 
11 Southern Arizona Environmental Council (21) 5.97 (1) 5.57 (8) 4.15 (6) 5.78 (2) 5.31 (4) 4.86 (5) 7.57** 
12 Flagstaff Beauty Commission (7) 5.69 (2) 5.24 (3) 3.87 (6) 5.97 (1): 5.19 (4) 4.68 (5) 8.71** 
13 Research Staff, Museum of Northern Arizona (18) 5.93 (1) 5.56 (3) 4.70 (6) 5.81 (2) 5.22 (4) 4.80 (5) 4.35** 
14 Southern Arizona Hiking Club (32) 5.35 (1) 5.08 (2) 4.20 (6) 5.01 (3) 4.69 (4) 4.50 (5) 6.47** 
FOREST ECONOMISTS AND LANDSCAPE ARCHITECTS 
15 Western Forest Economists (Sub-Group 1) (30) 4.50 (3) 4.52 (2) 3.79 (6) 5.14 (1) 4.26 (5) 4.27 (4) 5.53** 
16 Western Forest Economists (Sub-Group 2) (30) 4.71 (2) 4.59 (3) 3.82 (6) 5.25 (1) 4.46 (4.5) 4.46 (4.5) 5.46** 
17 Western Forest Economists (Sub-Group 3) (54) 4.71(2.5)  4.71(2.5) 4.07 (6) 5.03 (1) 4.63 (4) 4.46 (5) 3.76** 
18 Forest Service Landscape Architects (29) 4.39 (3) 4.42 (2) 3.59 (6) 4.97 (1) 4.07 (4) 3.75 (5) 5.47** 
STUDENTS 
19 Intro. Psychology Students, U. of Arizona (Group 1) (23) 5.41 (2) 5.07 (4) 4.76 (6) §.82 (1) 5.19 (3) 5.02 (5) 2.21 
20 Intro. Psychology Students, U. of Arizona (Group 2) (23) 5.17 (2) 4.75 (5) 4.57 (6) 5.67 (1) 4.88 (3) 4.85 (4) 3.05* 
21 Land Use Planning Class, U. of Arizona (25) 5.91 (2) 5.61 (3) 4.17 (6) 6.19 (1) 5.31 (4) 4.77 (5) 7.97** 
22 Watershed Measurement Class, U. of Arizona (22) 5.78 (2) 5.60 (3) 4.41 (6) 5.82 (1) 5.33 (4) 4.79 (5) 7.78** 
OTHER GROUPS 
23 Tucson Varmit Callers (30) §.38 (2.5) 5.43 (1) 4.86 (4) 5.38 (2.5) 4.67 (6) 4.75 (5) 2.40* 
24 Catholic Adult Group (Tucson Church) (38) 5.85 (2) 5.63 (3) 4.55 (6) 5.97 (1) 5.44 (4) 4.98 (5) 4.54** 
25 Agua Prieta, Sonora, Mexico, High School Students (29) 6.44 (1) 5.77 (4) 5.64 (5) 5.94 (3) 6.06 (2) 5.41 (6) 2.17 
26 Catholic Teenage Group (Tucson Church) (10) 6.65 (1) 6.13 (4) 5.31 (6) 6.52 (2) 6.27 (3) 6.04 (5) 2.67* 
*p <.05 


**p<.01 
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and loaded randomly into slide trays. The instructions, testing, and 
analysis procedures were unchanged from those described earlier. 


Results 


Average SBE values for the six areas for each interest group tested are 
presented in the histoform graphs. Area A, as the selected standard 
of comparison, assumes an SBE value of zero for all groups. 


The graphs clearly show that all groups distinguish among the sampled 
landscapes. Statistical analyses of each individual group’s judgments 
(both ratings and SBEs) confirmed that evaluations differed reliably 
among landscapes. Further, analysis across the groups indicated 
statistically significant differences between areas. Thus, there were 
reliable differences in the way in which groups reacted to the sampled 


areas. 


The principal purpose of these experiments was to compare esthetic 
perceptions among the various groups sampled. Specific groups have 
been organized into larger categories for comparison. The assignment 
of groups to categories was based, for the most part, upon the declared 
interests and affiliations of the group. Other categorizations are pos- 
sible, but the ones presented are useful for comparing similarities and 
differences among the groups represented. 


Range Interests 


This category includes those groups whose primary interests and 
concerns with regard to forest management center around cattle 
growing. The Tonto National Forest staff group was included in this 
category rather than the forester category because of heavy program 
emphasis on range management. 


The SBE patterns show relatively high agreement between the range 
groups. All of these groups showed greater preference (relative to 
Area A) for areas B and D, and judged area C approximately as scenic 
as area A, the selected standard. These three areas (B, C, and D) gener- 
ally have the lowest tree densities of the six areas. Apparently (and 
understandably), cattle growers and the other range interests sampled 
perceived less dense, and more “‘grassy’’, forest landscapes as being 
higher in scenic beauty than denser stands. 
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approximately 25 years ago, and shows minimal evidence of man’s 
hand. Downed wood is mostly in the form of large trees and other 
natural-appearing litter. Variation in tree sizes and densities is great, 
ranging from small open stands of large yellow pines to dense thickets 
of very small-diameter trees. Overall tree density is greater than for 
any other area. 


The environmentalist category produced the strongest of the gener- 
ally negative judgments for Area C. In many ways, this is the most 
obviously “treated” (unnatural) of all the areas sampled, with very 
prominent windrowed slash and other evidence of severe thinning. 
At the same time, however, the intensively managed Area D was per- 
ceived to be as scenic as the more ‘‘natural” Area A. This would seem 
to indicate that intensive management is not necessarily detrimental 
to scenic beauty, even in the eyes of some of the most critical observers. 


Landscape Architects and Forest Economists 


The pairing of these rather different groups was largely a matter of 
graphic convenience. Members of both groups are spread over large 
geographic areas in contrast to the other groups which were com- 
prised of Arizonans. The economists were tested at the annual meet- 
ing of the Western Forest Economists, a group that includes econo- 
mists from private industry, public agencies, and universities; the 
landscape architects are Forest Service employees stationed in various 
parts of the country. 


The economists were consistent in preferring Area D and disliking 
Area C, relative to the base area, A. In general, these groups did not 
distinguish sharply, with regard to scenic beauty, among the landscapes 
represented. Some indication of the reason for this is provided by the 
fact that these groups generally rated all of the areas lower than did 
the other (Arizona) groups. Further, there was some sentiment expressed 
mostly by individuals from the Northwest, that ‘‘all ponderosa pine 
forests look alike.” 


The landscape architects’ perception of the relative scenic beauty of 
the ponderosa pine landscapes follows a pattern very similar to that 
of the forester groups, but is more restricted in range. This restricted 
range seems to be a result of factors similar to those expressed for the 
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approximately 25 years ago, and shows minimal evidence of man’s Environmcentalists 


a suburban Catholic church, and a group of high school students from 
Agua Prieta, Sonora, Mexico. For the latter group, the instructions 
and response scale sheets were in Spanish. 


For the most part, the pattern of results for these groups is similar to 
that of the environmentalists, although the range of responses is 
smaller. Area D was preferred to all but the base area, A. Area C was, 
on the average, perceived to be the least beautiful. 


The adult Catholic group (in Tucson, Arizona) is of particular interest 
in that it may offer some indication of the scenic preferences of the 
“general public’. While the group members are certainly not a ‘“‘repre- 
sentative sample” of the general public, neither do they represent 
any particular interests with regard to forest management or forest 
esthetics. Because participants volunteered in response to an announce- 
ment describing the nature of the test, however, the actual sample 
may have been somewhat biased towards people having a higher than 
average interest in the natural environment. 


The scenic beauty evaluations obtained for this group, and generally 
for their children, grades 7 to 12, are quite similar to those of the 
forester and environmentalist samples. Area D was preferred over all 
of the other areas, though only slightly more than Area A. Area C was 
again the least preferred. 


Categories Compared 


To facilitate comparisons among the various interests represented in 
the group samples, SEBs were averaged within the categories de- 
scribed above. Thus, for each area, an average SBE was obtained for 
range interests, foresters (minus the NAU class), environmentalists, 
landscape architects, economists, the Catholic adult group, and the 
psychology students. The SBEs for these categories are graphed in 
the left panel of the adjacent figure. The right panel presents mean 
ratings for the same categories. 


Perhaps the most striking feature of these data is the extent to which 
there was agreement in the scenic preferences of such diverse interest 
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While all groups tended to react favorably to Area D, the range interests 
found this landscape particularly attractive. Areas B, C, and D are rela- 
tively “open”, and show a generally well developed ground cover, 
especially grass. Area D was developed as an experimental pasture 
to study tradeoffs between timber and range production. 


The foresters and environmentalists generally perceived the land- 
scapes very similarly. The major differences are that environmental 
groups responded more negatively to Area C (and to a lesser extent 
Area B) than did foresters, and foresters responded more positively 
to Area D than did environmentaiists. It is interesting to note that the 
Catholic adult group represented a compromise between the foresters 
and the environmentalists in that their SBEs were less negative than 
the environmental groups for Area C, but lower than the foresters for 
Area D. 


Other similarities and differences among the groups and categories 
samples may be seen in the SBE graph. The overall picture presented 
by the SBE analysis, however, is more one of agreement than dis- 
agreement. 


Public Field Test 


The evidence is strong from our own work with student samples (Boster 
and Daniel 1972) and from similar research by others (Zube et al. 1974, 
Coughlin and Goldstein 1970) that color photos and slides adequately 
represent natural landscapes. However, it was felt that an additional 
on-site validation of the method utilizing the six “new” areas and with 
a cross section of persons most interested in National Forest land 
use planning was desirable. 


The Forest Supervisor, Tonto National Forest (headquartered in 
Phoenix), drew up a list of names and sent out a letter of invitation. 
Invited participants included persons that had shown a strong interest 
professionally and/or personally in National Forest management and 
decision making. The roster included five representatives each from 
the State Wildlife Federation chapter and the Arizona Conservation 
Council. In addition, there were representatives of the education field 
(teachers and high school students), Scouting, landscape architecture, 
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Esthetic Contour Map 
SBE units 


Thomas Creek Watersheds 
Apache National Forest 


High Scenic Beauty (SBE greater than 20) 
Average Scenic Beauty (SBE — 20 to + 20) 


Low Scenic Beauty (SBE less than — 20) 
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Esthetic Contour Map 
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Selected Landscape Features and Their Relationship to Scenic Beauty and to Each Other 


AMOUNT OF DOWNED WOOD - .87 


— 62 


Distribution of Downed Wood 

Evidence of Manipulation of Downed Wood 
Variability of Downed Wood 

Density of Trees 

Tree Cover (Crown canopy) 

Proportion of Ponderosa Pine 

Average Size of Downed Wood 

Amount of Sky in Frame 

Stumps 

Average Diameter of Trees 


TREE DENSITY .74 


95 
— .94 
— .92 
— .91 


— .65 
— .62 
— .60 


Tree Cover 

Evidence of Manipulation of Downed Wood 
Distribution of Downed Wood 
Variability of Downed Wood 
Proportion of Ponderosa Pine 
Dominant Visual Depth 
Amount of Sky in Frame 
Amount of Rocks 

Amount of Downed Wood 
Stumps 

Amount of Shadow 

Average Size of Downed Wood 
Brightness 

Average Diameter of Trees 


AVERAGE TREE DIAMETER .73 


Modal Diameter of Trees 
Variability of Density 

Amount of Rocks 

Variability of Diameter of Trees 
Proportion of Ponderosa Pine 
Stumps 

Brightness 

Variability of Downed Wood 
Amount of Downed Wood 
Density of Trees 


DISTRIBUTION OF DOWNED WOOD -.78 


Evidence of Manipulation of Downed Wood 
Density of Trees 

Amount of Downed Wood 
Variability of Downed Wood 
Tree Cover 

Proportion of Ponderosa Pine 
Amount of Sky in Frame 
Dominant Visual Depth 
Average Size of Downed Wood 
Amount of Rocks 

General Slope of Terrain 
Stumps 


STUMPS —.60 


— .76 
—.74 


Density of Trees 

Proportion of Ponderusa Pine 

Variability of Downed Wood 

Tree Cover (Crown canopy) 

Amount of Rocks 

Dominant Visual Depth 

Evidence of Manipuiation of Downed Wood 
Average Diameter of Trees 

Distribution of Downed Wood 

Amount of Downed Wood 


CROWN-COVER CANOPY .61 


95 
— .87 
— .87 
— .86 
— .85 
— .84 

84 
—.74 

74 
—.72 
— .69 
— .68 
— .65 


Density of Trees 

Evidence of Manipulation of Downed Wood 
Variability of Downed Wood 
Distribution of Downed Wood 
Amount of Sky in Frame 
Dominant Visual Depth 
Proportion of Ponderosa Pine 
Amount of Downed Wood 
Amount of Shadow 

Stumps 

Amount of Rocks 

Brightness 

Average Size of Downed Wood 


Note: The numbers immediately to the right of the main (heading) variables are correlation coefficients between those independent variables and scenic beauty 


(using SBEs as the dependent variable). Intercorrelations between each subordinate variable and the main variable are indicated to the left. These data are 
preliminary and may only be applicable to Arizona ponderosa pine forests. 


as tree density and downed wood. Several researchers — most notably 
Shafer and his colleagues — have related scenic beauty to landscape 
features. They have, however, often focused on variables over which 
management has little control 


We initially drew up a list of manageable landscape features, hoping 
that a small number of these could eventually be combined into simple 
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Extensions and modifications of the SBE Method offer exciting pos- 
sibilities for multiple-use forest management. Included in these possi- 
bilities are esthetic contour maps and prediction of scenic beauty 
based upon manageable landscape features. Although these applica- 
tions are still in experimental and developmental stages, results so 


far are encouraging. 
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